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bank. I expected to find the grunstein again in this last, but 
I found only some fragments of this rock-an insufficient proof 
to justify an inference, that these rocks extend beyond the bed 
of the river. 

We find, in the bed of the Potomac river, several fiagments 
of rocks, which indicate a change in the constitution of the 
soil running along the upper part of the river: among these 
fragments is particularly distinguished an amygdaloid (wacke 
of the Germans) of a dark colour, including globules of 
a substance sometimes wlllte, sometimes of a fine rose- 
colour. In the centre of these globules, another substance of 
a fibrous texture, and of a fine green colour often occurs. 
This substance seems to be the epidote. These several substan- 
ces are disposed in the rock, in a very elegant manner. 

Specimens of most of the minerals mentioned in this 
memoir, are deposited in the collection of the Philosophical So- 
ciety of Philadelphia. 

No. LI. 

Miemoir on the origin and composition of the meteoric stones which 
fell from the Atmosphere, in the County of Fairfield, and State 
of Connecticut, on the 14th qf December 1807; in a Letter, 
dated February 18th 1 808, from Benjamin Sillinan, Professor 
of Chemistry in Yale College, Connecticut, and Mr. James L. 
Kingsley, to Mr John Vaughan, Librarian of the American 
Philosophical Society. 

Read March 4th, 1808. 

SIR, 

We transmit, through you, to the Philosophical Society 
of Philadelphia, a revised, corrected, and somewhat enlarged 
account of the meteor which lately appeared in this vici- 
nity. The substance of this account was first published in 
the Connecticut Herald, as public curiosity demanded an early 
statement of facts. Since that, the stone has been carefully 
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ACCOUNT AND DESCRIPTION 

analysed, and the details of the analysis, forming a distinct 
paper, having never been published, are now transmitted 
to the society. The result of this analysis has been such 
as to confirm the general statement of the composition of 
the stone, which was published in the Herald, but without 
any of the details or the exact proportions. Under these cir- 
cumstances, our present communication will probably be consi- 
dered as sufficiently original, to merit the attention of the 
respectable body to whom it is transmitted. 

It may be well to repeat, that in thle investigation of the 
facts, we spent several days, visited and carefully examined 
every place where the stones had been ascertained to have 
fallen, and several where it had been only suspected without 
any discovery; conversed with all the principal original wit, 
nesses, and obtained specimens of every stone. 

We are Sir, respectfully, 

your very obedient servants. 

BENJAMIN SILLIMAN. 

JAMES L. KINGSLEY. 

On the 14th of December 1807, about half past 6 o'clock 
in the morning, a meteor was seen moving through the at- 
mosphere with great velocity, and was heard to explode over 
the town of Weston, in Connecticut, about 25 miles West of 
New-Haven. Nathan Wheeler esq. of Weston, one of the 
justices of the court of common pleas for the county of Fair- 
field, a gentleman of great respectability and undoubted vera- 
city, who seems to have been entirely unlnfluenced by tear, 
or imagination, was passing, at the time, through an enclosure 
adjoining his house, and had an opportunity ot witnessing the 
whole phenomenon. From him the account of the appear- 
ance, progress, and explosion of the meteor is principally 
derived. 

The morning was somewhat cloudy. The clouds were 
dispersed in ulnequal masses; being in some places thick and 
opaque, and in others tfeecy, and partially transparent. Nu- 
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OF A METEORIC STONE. 

merous spots of unclouded sky were visible, and along the 
Northern part of the horizon, a space of o1 or 15 degrees was 
perfectly clear. 

The attention of judge Wheeler was first drawn by a sud- 
den flash of light, which illuminated every object; looking up, 
he discovered in the North, a globe of fire, just then passing 
behind the first cloud, which obscured although it did not 
entirely hide the meteor. 

In this situation, its appearance was distinct and well defined, 
like that of the sun seen througli a mist. It rose from the 
North, and proceeded in a direction nearly perpendicular to 
the horizon, but inclining by a very small anlgle to the West, 
and deviating a little from the plane of a great circle, though in 
pretty large curves, sometimes on one side of the plane, and 
sometimes on the other, but never making an angle witlh it of 
more than four or five degrees. Its apparent diameter was about 
one half or two thirds the apparent diameter of the full moon. 

Its progress was not so rapid as that of common meteors and 
shooting stars. When it passed behind the thinner clouds, it 
appeared brighter than before; and, when it passed the spots 
of clear sky, it fashed with a vivid light, yet not so intense 
as the lightning in a thunder-storm, but rather like what is 
commonly called heat-lightning. Where it was not too much 
obscured by thicks clouds, a waving conical train of paler 
light was seen to attend it, in length about 10 or 12 diameters 
of the body In the clear sky a brisk scintillation was ob- 
served about the body of the meteor, like that of a burning 
fire-brand, carried against the wind. 

It disappeared about 15 degrees short of the zenith, and 
about the same number of degrees West of the meridian. It 
did not vanish instantaneously, but grew pretty rapidly fainter 
and fainter, as a red hot cannon-ball would do, if cooling in 
the dark, only with much more rapidity. There was.no pe- 
culiar smell in the atmosphere, nor were any luminous masses 
seen to separate from the body. The whole period between 
its first appearance and total extinction was estimated at about 
30 seconds. 
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About 30 or 40 seconds after, three loud and distinct reports 
like those of a four-pounder near at hand, were heard. They 
succeeded each other with as much rapidity as was consistent 
with distinctness, and, all together, did not occupy three 
seconds. Then followed a rapid succession of reports less 
loud, and running into each other so as to produce a continued 
rumbling, like that of a cannon-ball rolling over a floor, some- 
times louder, and at other times fainter: some compared it to 
the noise of a waggon, running rapidly down a long and 
stony hill; or, to a volley of musquetry, protracted into what 
is called in military language, a running fire. This noise con- 
tinued about as long as the body was in rising, and died away 
apparently in the direction from which the meteor came. 
The accounts of others corresponded substantially with this. 
Time was differently estimated by different people. Some 
augmented the number of loud reports, and terror and imagi- 
nation seem, in various instances, to have magnified every cir- 
cumstance of the phenomenon. 

The only observation which seemed of any importance be- 
yond this statement, was derived from Mr. Elihu Staples, who 
said, that when the meteor disappeared, there were apparently 
three successive efforts or leaps of the fire-ball, which grew more 
dim at every throe, and disappeared with the last. 

The meteor was seen East of the Connecticut, and West of 
Hudson river, as far South as New-York, and ,as far North as 
the county of Berkshire Massachusetts; and the explosion was 
heard, and a tremulous motion of the earth perceived, between 
40 and 50 miles North of. Weston, and in other directions. 
We do not however pretend to give this as. the extent of the 
appearance of the meteor.; all that we affirm is, that we have 
not.heard any thing beyond this statement. 

From the various accounts which we have received. of the 
appearance of this body at different places, we are inclined to 
believe, the time between the disappearance and report as 
estimated by judge Wheeler to be too iittle, and that a minute is 
the least time which could have intervened. Taking this, 
therefore, for the time, and the apparent diameter of the body 
as only half that of the full moon, its real diameter could not 
be less than 300 fect. 
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OF A METEORIC STONE. 

We now proceed to detail the consequences which fol- 
lowed the explosion and apparent extinction of this lumi- 
nary. 

We allude to the fall of a number of masses of stone in 
several places, within the town of Weston, and on the con- 
fines of adjoining towns*. The places which had been well 
ascertained,.at the period of our investigation, were six. The 
most remote were about 9 or 10 miles distant from each other, 
in a line differing little from the course of the meteor. It is 
therefore probable that the masses 1ell in this order-the most 
northerly first, and the most southerly last. We think we 
are able to point out three principal places where stones lhave 
fallen, corresponding with the three loud cannon-like reports, 
and with the tlree leaps of the meteor, observed by Mr. 
Staples. There were some circumstances common to all 
the cases. There was in every instance, immediately after 
the explosions had ceased, a loud, whizzing or roaring noise in 
the air, observed at all the places, and so far as was ascer- 
tained, at the moment of the fall. It excited in some, the 
idea of a tornado; in others, of a large cannon-shot, in rapid 
motion, and it filled all with astonishment and apprehension 
of some impendiig catastrophe. In every instance, immedi- 
ately after this, was heard a sudden and abrupt noise, like that 
of a ponderous body striking the ground in its fall. Except- 
ing two, all the stones which have been found were more or 
less broken. The most important circumstances of the parti- 
cular cases were as follows: 

1st. The most northerly fall was within the limits of the 
town of Huntingdon on the border of Weston, about 40 or 50 
rods east ot the great road leading from Bridgeport to New- 
town, in a cross-road, and contiguous to the house of Mr. 
Merwin Burr. Mr. Burr was standing in the road, in front 
of his house, when the stone fell. the noise produced by 
its collision with a rock of granite, on which it struck, was very 
loud. Mr. Burr was within 50 feet, and searched immedi- 
ately for the body, but, it being still dark, he did not find it 

* It may be necessary to remark that the term town, is, in Connecticut, a territorial de 
signation, meaning a given extent of ground, (anciently 6 miles square) and has no necessary 
reference to a collection of houses. 

U 
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till half an hour after. By the fall, some of it was reduced to 
powder, and the rest was broken into very small pieces, which 
were thrown around to the distance of 20 or 30 feet. 

The rock was stained at the place of contact, with a deep 
lead-colour. The largest fragment which remained, did not 
exceed the size of a goose-egg, and this, Mr. Burr found to 
be still warm to his hand. There was reason to conclude, 
from all the circumstances, that this stone must have weighed 
from 20 to 25 pounds. 

Mr. Burr had a strong impression that another stone fell in 
an adjoining field, and it was confidently' believed that a large 
mass had fallen into a neighbouring swamp; but neither of 
these had been found. 

It is probable that the stone whose fall has now been de- 
scribed, together with any other masses which may have fallen at 
the same time, was thrown from the meteor at the first explo- 
sion. 

2nd. The masses projected at the second explosion seem 
to have fallen principally at, and in the vicinity of Mr. 
William Prince's in Weston, distant about five miles from 
Mr. Burr's, in a southerly direction. 

Mr. Prince and family were still in bed, when they 
lieard the explosions, and immediately after, a noise like 
that ordinarily produced by the fall of a very heavy body 
to the ground. They formed various unsatisfactory conjec- 
tures concerning the cause, nor, did even a fresh-made hole 
through the. turf in the door-yard, about 25 feet from the 
house, lead to any conception of the cause. They had indeed 
formed a vague conjecture that the hole might have been made 
by lightning; but, would probably have paid no farther atten- 
tion to the circumstance, had they not heard, in the course of 
the day, that stones had fallen that morning, in other parts of 
the town. This induced them, towards evening, to search the 
hole in the yard, where they found a stone buried in the loose 
earth, which had fallen in upont it. It lay at the depth of two 
feet; the hole was about 12 inches in diameter, and as the 
earth was soft and nearly free from stones, the mass had sus- 
tained little injury, only a few small fragments having been 
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detached by the shock. The weight of this stone was about 
thirty five pounds. From the descriptions which we have 
heard, it must have been a noble specimen, and men of sci- 
ence will not cease to regret, that so rare a treasure should have 
been sacrificed to the dreams of avarice, and the violence of 
ignorant and impatient curiosity; for, it was immediately bro- 
ken in pieces with hammers, and, in the hands of unskilful 
pretenders, heated in the crucible and forge, with the vain 
hope of extracting from it silver and gold: all that remained 
unbroken of this,mass, was a piece of 12 pounds weight, since 
purchased by Isaac Bronson Esq of Greenfield, with the libe- 
ral view of presenting it to some public institution. 

Six days after, another mass was discovered, half a mile north 
west from Mr. Prince's. The search was induced by the con- 
fident persuasion of the neighbours, that they heard it fall near 
the spot where it was actually found, buried in the earth, and 
weighing from 7 to 10 pounds. It was found by Gideon Hall 
and Isaac Fairchild. It was in small fragments, having fallen 
on a globular detached mass of gneiss rock, which it split in 
two, and by wliich it was itself shivered to pieces. 

The same men informed us, that they suspected another 
stone had fallen in tihe vicinity, as the report had been distinct- 
ly heard, and could be referred to a particular region, somewhat 
to the east. Returning to the place, after an excursion of a few 
hours to another part of the town, we were gratified to find 
the conjecture verified, by the actual discovery of a mass of 
13 pounds weight, which had fallen half a mile to the north 
east of Mr. Prince's. Having fallen in a ploughed field, with- 
out coming into contact with a rock, it was broken only into 
two principal pieces, one ot which, possessing all the characters 
of the stone in a remarkable degree, we purchased, for, it had 
now become an article of sale. 

Two miles south east from Mr. Prince's, at the foot of Tas- 
howa hill, a fifth mass fell. Its fall was distinctly heard by 
Mr. Ephraim Porter and his family, who live within 40 rods 
of the place, and in full view. They saw a smoke rise from 
the spot as they did also from the hill, where they were positive 
that another stone struck, as they heard it distinctly. At the 
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time of the fall, having never heard of any such thing as stones 
descending from the atmosphere, they supposed that lightning 
had struck the ground; but, after three or four days, hearing 
of the stones which had fallen in their vicinity, they were in- 
duced to search, and the result was, the discovery of a mass of 
stone in the road, at the place where they supposed the light- 
ning had struck. It penetrated the ground to the depth of 
two feet, in the deepest place; the hole was about 20 inches 
in diameter, and its margin was coloured blue, from the pow- 
der of the stone, struck off in its fall. It was broken into frag- 
ments of moderate size, and, from the best calculations might 
have weighed 20 or 25 pounds. The hole exhibited marks of 
violence, the turf being very much torn, and thrown about to 
some distance. 

We searched several liours for the stone which was heard to 
fall on the hill, but witliout success. Since that time, however, 
it has been discovered. It is unbroken, and on a careful com- 
parison we find that it corresponds exactly, in appearance, with 
the other specimens, except that from its magnitude, some of 
the characteristic marks are more striking than in the smaller 
specimens. This stone weighs 36 1-2 pounds; it was found by 
a little boy of the name of Jennings, and was, a few days since, 
in the possession of his father, who was exhibiting it at New 
York, as a show, for money. 

It is probable, that the five stones last described, were all pro- 
jected at the second explosion. 

3d. At the third explosion a mass of stone far exceeding the 
united weight of all which we have hitherto described, fell in 
a field belonging to Mr. Elijah Seeley, and within 3S rods of 
his house. Mr. Seeley's is at the distance of about four miles 
south from Mr. Prince's. Mr. Elihu Staples lives on the hill, 
at the bottom of which the body fell, and carefully observed the 
whole phenomenon. 

After the explosion, a rending noise, like that of a whirlwind 
passed along to the east of his house, and immediately over his 
orchard, which is on the declivity of the hill. At the same in- 
stant, a streak of light passed over the orchard in a large curve 
and seemed to pierce the ground. A shock was felt, and a re- 
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port heard, like that of a heavy body falling to the ground; 
but, no conception being entertained of the real cause, (for no 
one in this vicinity, with whom we conversed, appeared to have 
heard of the fall of stones from the skies) it was supposed that 
lightning had struck the ground. Some time after the event, 
Mr. Seeley went into his field to look after his cattle. He 
found that some of them had leaped into the adjoining en- 
closure, and all exhibited strong indications of terror. Passing 
on, he was struck with surprise at seeing a spot of ground which 
he knew to have been recently turfed over, all torn up, and the 
earth looking fresh, as if from recent violence. Coniing to the 
place he found a great mass of fragments of a strange looking 
stone, and immediately called for his wife, who was second on 
the ground. 

Here were exhibited the most striking proofs of violent colli- 
sion. A ridge of micaceous schistus, lying nearly even with 
the ground, and somewhat inclining like the hill, to the south 
east, was shivered to pieces to a certain extent, by the impulse 
of the stone, which thus received a still more oblique direction, 
and forced itself into the earth, to the depth of three feet, tear- 
ing a hole of 5 feet in length and 4 1-2 in breadth, and throw- 
ing masses of stone and earth to the distance of 50 and 100 
feet. Had there been no meteor, no explosions, and no wit- 
nesses of the light and shock, it would have been impossible 
for any one contemplating the scene, to doubt, that a large and 
lleavy body had really fallen from the atmosphere, with tre- 
mendous momentum. 

From the best information which we could obtain of the quan- 
tity of fragments of this last stone, compared with its specific 
gravity, we concluded that its weight could not have fallen 
much short of 200 pounds. All the stones, when first found, 
were friable, being easily broken between the fingers; this was 
especially the case where they had been buried in the moist 
earth, but by exposure to the air, they gradually hardened. 

This stone was all in fragments, none of which exceeded 
the size of a man's fist, and was rapidly dispersed by numerous 
visitors, who carried it away at pleasure. Indeed, we found it 
difficult to obtain a sufficient supply of specimens of the various 
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stones, an object which was at length accomplished by impor- 
tunity and purchase. 

We have been more particular in detailing the circumstan- 
ces which attended the fall of these bodies, and the views and 
conduct of those who first found them, that the proof of the facts 
might be the more complete and satisfactory. 

The specimens obtained from all the different places are 
perfectly similar to each other. The most cartless observer 
would instantly pronounce them portions of a common mass. 
Few of the specimens weigh one pound, most of them less than 
half a pound, and from that to the fraction of an ounce. 

The piece lately found on Tashowa hill, is the largest with 
which we are acquainted, Mr. Bronson's is the next in size. 
The largest specimen in our possession weighs six pounds and 
is very perfect in its characteristic marks. Of smaller pieces 
we have a good collection. They possess every variety of form 
which might be supposed to arise from fracture, with violent 
force. On many of them, and chiefly on the large specimens, 
may be distinctly perceived portions of the external part of the 
meteor. It is every where covered with a thin black crust, 
destitute of splendor, and bounded by portions of the large ir- 
regular curve which seems to have inclosed the meteoric mass. 
This curve is far from being uniform. It is sometimes depress- 
ed with concavities, such as might be produced by pressing a 
soft, yielding substance. The surface of the crust feels harsh, 
like the prepared fish-skin or shagreen. It gives sparks with 
the steel. There are certain portions of the stone covered with 
the black crust, which appear not to have formed a part of the 
outside of.the meteor, but to have received this coating in the 
interior part, in consequence of fissures or cracks, produced pro- 
bably by the intense heat to which the body seems to have 
been subjected. These portions are very uneven, being full of 
little protuberances. The specific gravity of the stone is 3.6, 
water being 1. The specific gravity of different pieces varies 
a little, this is the mean of three. 

The colour of the mass of the stone is, in general, a dark ash, 
or more properly a leaden colour. It is interspersed with distinct 
masses, from the size of a pin's head to the diameter of one or 
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two inches, which are almost white, resembling in many in- 
stances the crystals of felspar, in some varieties ofgranite. The 
texture of the stone is granular and coarse, resembling some 
pieces of grit-stone. It cannot be broken by the fingers; but 
gives a rough and irregular fracture with the hammer, to which 
it readily yields. On inspecting the mass, five distinct kinds 
of matter may be perceived by the eye. 

1. The stone is thickly interspersed with black or grey glo- 
bular masses, most of them spherical, but some are oblong. 
Some of them are of the size of a pigeon-shot, and even of a 
pea, but generally they are much smaller. They can be de- 
tached by any pointed iron instrument, and leave a concavity 
in the stone. They are not attractable by the magnet, and can 
be broken by the hammer. If any of them appear to be 
affected by the magnet, it will be found to be owing to the ad- 
herence of a portion of metallic iron. 

2. Masses of pyrites may be observed. Some of them are 
of a brilliant golden colour, and are readily distinguished by the 
eye. Some are reddish, and others whitish. The pyrites ap- 
pear most abundant in the light-coloured spots, where they ex- 
hibit very numerous and brilliant points, which are very con- 
spicuous through a lens. 

3. The whole stone is interspersed with malleable iron, alloy- 
ed with nickel. These masses of malleable iron are very va- 
rious in size, from mere points to the diameter of an inch. They 
may be made'very visible by drawing a file across the stone, 
when they become brilliant. 

4. The lead-coloured mass, which cements these things toge- 
tlher, has been described already, and constitutes by far the 
greater part of the stone. After being wet and exposed to the 
air, the stone becomes covered with numerous reddish spots, 
which do not appear in a fresh fracture, and arise manifestly 
from the rusting of the iron. 

5. There are a few instances of matter dispersed irregularly 
through the stone, which for reasons that will appear in the 
analysis, are considered as intermediate between pyrites and 
malleable iron. They are sometimes in masses apparently 
crystalline, but usually irregular. They are black, commonly 
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destitute of splendor, and for the most part lie bedded io the 
stone, tho' they sometimes appear like a glossy superficial coat- 
ing. They are sometimes attracted by the magnet, and some- 
times not. 

Finally, the stone has been analysed in the laboratory of this 
College, and appears to consist of the following ingredients. 

Silex, iron, magnesia, nickel, sulphur.--The two first con- 
stitute by far the greater part of the stone, the third is in consi- 
derable proportion, but much less than either of the two first, 
the fourth is still less, and the sulphui exists in a small but in- 
determinate quantity. 

Most of the iron is in a metallic state; the whole stone at- 
tracts the magnet, and this instrument takes up a large propor- 
tion of it when pulverized. Portions of malleable iron may be 
separated so large, that they can be readily extended under the 
hammer. 

It remains to be observed, that this account of the appear- 
ance of the stone accords exactly with the descriptions, now 
become numerous, of similar bodies which have fallen in 
other countries, at various periods, and with specimens which 
one of us has inspected, of stones that have fallen in India, 
France and Scotland. Tlhe chemical analysis also proves 
that their composition is the same; and it is well known 
to mineralogists and chemists, that no such stones have been 
found among the productions of this globe. These considera- 
tions must, in connection with the testimony, place the credi- 
bility of the facts said to have recently occurred in Weston, 
beyond all controversy. 

To account foir events so singular, theories not less extraordi- 
nary liave been invented. It is scarcely necessary to mention 
that theory which supposes them to be common masses of stone 
fused by lightning, or that which derives them from terrestrial 
volcanoes; both these hypotheses are now abandoned. Their at- 
mospheric formation, from gaseous ingredients, is a crude unphi- 
losophical conception, inconsistent with known chemical tacts, 
and physically impossible.-Even the favourite notion of their 
lunar-volcanic origin, seems not to be reconcileable with the 
magnitude of these bodies, and is strongly opposed by a number 
of other facts. 
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The late President Clap of this College, in his Theory of 
Meteors, supposes them to be terrestrial comets, revolving about 
the earth in the same manner as the solar comets revolve about 
the sun. That, moving in very excentric orbits, when in peri- 
gee, they pass through the atmosphere, are highly electrified, 
and in consequence become luminous. As they approach their 
lower apside, thleir electricity is discharged, the body disappears, 
and a report is heard. This being admitted, it is not strange, 
that by the violence of the shock, portions of the meteor should 
be thrown to the earth, while the main body, not sensibly af- 
fected by so small a loss, continues to move on in its orbit, 
and, of course, ceases to be luminous. It is however, with 
much deference, that we submit this theory to the scientific 
world; although to us it appears to correspond with the analo- 
gy of the creation, and the least embarrassed with difficulties. 
Yet there are such numerous objections to this and every other 
hypothesis, that, until we have more facts and better observa- 
tions, the phenomenon must be considered as in a great measure 
inexplicable. Two things however we consider as established:- 

1. These bodies did not originate from this earth. 
2. They have all come from a common source, but that 

source is unknown. 

Chemical examination of the stones which fell at Weston (Connec- 
ticut) December 14th, 1807. By Benjamin Silliman, ProJessor 
of Chemistry, in Yale College. 

The public are already in possession of ample details, con- 
cerning the fall of these bodies, and the phenomena which pre- 
ceded the event. I have made an attempt to ascertain their na- 
ture, by a series of experiments, the result of which is now 
communicated to the public. It will be necessary to make 
some observations, and to detail some experiments, upon each 
of the constituent parts of the stone. 

I. Of the stone at large. 
II. Of the pyrites. 

IIl. Of the malleable iron. 
x 
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IV. Of the black, irregular masses. 
V. Of the crust. 

VI. Of the globular bodies. 

I. Of the stone at large. 
The account now to be given, supposes the reader acquaint- 

ed with the statement which Mr. Kingsley and myself have 
already published, especially with the mineralogical description. 

1. One hundred grains of the stone, taken without any par- 
ticular reference to the various bodies, and, containing, pro- 
miscuously, portions of all of them, were pulverised ill a por- 
phyry mortar. The malleable iron resisted the pestle, so that 
the mass could be reduced only to a coarse powder. It was 
then digested for 11 hours, with a moderate lamp-heat, in strong 
nitric acid, in a capsule of porcelain. Nitrous gas was disen- 
gaged, with the usual red fumes, and a light whitish matter 
appeared, dispersed through the solution, resembling gelatinous 
silex. 

2. The clear fluid was decanted from the insoluble residu- 
um, all of which, except a small portion of the white floculent 
matter, had subsided; to separate this, the fluid was filtered, 
and exhibited a decidedly greenish colour. 

3. The solid residuum was heated over Argand's lamp, till 
it was quite dry, and then triturated for an hour in mortars of 
porphyry and jasper. As the malleable iron had now been re- 
moved by the acid, the residuum was easily reduced to a fine 
powder, which had a brick red colour, and was digested again 
for an hour, with a mixture of nitric and muriatic acids, some- 
what diluted, and then boiled fo; some time in the same fluid. 
This was decanted and filtered, and the residuum was washed, 
with water, till it came off tasteless; the washings were all fil- 
tered, and added to the two solutions, No. 2 and 3. The en- 
tire fluid had now a light yellow colour, owing to the nitro- 
muriatic acid, present in excess. 

4. The solid residuum, together with the solid matter arrest. 
ed by the filters, being ignited in a platinum crucible, became 
nearly white, and weighed 51,5 grains. It was fused with 
potash in a silver crucible, and the crucible with its contents 
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immersed in water contained in a silver bason; the resulting 
fluid wis decomposed by muriatic acid, and evaporation, and 
the precipitate, after ignition, in a platinum crucible, was white. 
There could now be no hesitation in pronouncing it to be silex; 
and the conclusion seemed sufficiently established, that more 
than half the stone consisted of this earth. 

5. The entire solution was next examined, to discover what 
was the soluble part of the stone. Atter the superfluous acid 
was saturated with ammonia, a voluminous red precipitate 
appeared, which was oxid of iron. The fluid was filtered and 
heated on a sand-bath, to expel the excess of alkali, and to 
precipitate any additional portion of oxid of iron, which it 
might have suspended; but none tvas obtained. 

6. As much of the precipitate, as could be collected from the 
filter, being washed, dried, and ignited strongly in a platinum 
crucible, became of a dark brown colour, inclining to red, and 
weighed 32 grains. The filter which had been accurately weigh- 
ed before it was used, and after it had been thorouglily dried on 
a heated slab of Portland-stone, was found to have gained six 
grains. The whole precipitate, was therefore estimated at 38 
grains. The oxid of iron, thus obtained, was not in tile high- 
eststate of oxidizement, for, it was completely, although not pow- 
erfully, attractable by the magnet, by which the whole of it 
was actually transferred from a glass plate to a wine glass. 

7. The fluid from which the oxid of iron had been preci- 
pitated, was now greenish, being precisely of the same colour 
as in No. 2. Carbonat of potash produced no precipitate; but 
caustic potash threw down a voluminous, fleecy, white preci- 
pitate. This being separated by the filter, dried, collected and 
moderately heated, became almost black; but, on being heated 
strongly in a platinum crucible, covered by an inverted cruci- 
ble of the same metal, it became white. It weighed 13 grains. 
It dissolved rapidly in sulphuric acid, and afforded, by evapo- 
ration, prismatic crystals, which lhad an acidulous, bitter taste, 
(the acidity was produced by a redundancy of the sulphuric 
acid.) It afforded a white precipitate, with caustic potash, suf- 
fered the aqueous fusion, and became a dry mass on a live coal. 
From all these indications it was concluded, that the 13 
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grains were magnesia. These crystals of sulphat of magnesia, 
had a very slight tinge of green, a circumstance which was 
doubtless connected with the dark appearance of the magnesia, 
when first heated. It shall be resumed presently. It should 
be observed, that in some of the experiments with sulphuric 
acid, on the supposed magnesia, a white matter, in small quan- 
tity, remained undissolved at the bottom of the vessel. It 
could hardly be silex, and preliminary experiments led me to 
conclude that no lime was present. Was it accidental, or was 
there a small portion of alumine? This white matter, when 
heated with sulphuric acid, and sulphat of potash, did not af- 
ford crystals of alum, on evaporation. I have not yet had lei- 
sure, fully to decide this point, but, intend to resume it. The 
stone has a very slight argillaceous smell, when breathed upon. 

8. The remaining solution still retained its greenish colour. 
Previous trials had decided that neither copper nor iron was pre- 
sent in the solution. Nickel was therefore sought for, and the 
observation of Howard and Vauquelin, in their analyses of the 
stone of Benares, led me to expect it in triple combination with 
the ammoniacal metal and muriat, which had been formed in 
the liquor by a previous step of the process.-According to the 
experience of Howard, I found the hydro-sulphuret and the 
prussiat of ammonia, the only agents among those which I tri- 
ed, that would precipitate the nickel. The prussiat of ammo- 
nia gave a white precipitate, inclining to purple; the hidro- 
sulphuret of ammonia, a voluminous black precipitate. The 
hidro-sulphuret was used, and the precipitate was separated by 
the filter. The filter being dried, it was with great difficulty 
that about three fourths of a grain were collected. The portion 
adhering to the filter, was estimated at about a grain. That 
which had been collected was ignited, in a platinum crucible, 
and became green. It was, without doubt, the oxid of nickel, 
and, with every allowance for loss and other circumstances, 
the whole cannot be estimated at more than 1,5 grain. In this 
estimate is included a portion of nickel, adhering to the 
magnesia, when it was precipitated, which caused it to turn 
black, when first heated, gave the sulphat of magnesia for. 
med from it, a slightly greenish tinge, and whose existence 
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is still farther proved, by the production of a black colour, 
when a solution of this salt was mixed with the hidro-sulphuret 
of ammonia. 

9. The fluid from which the nickel had been precipitated 
was now of a yellow colour, unmixed with green. This must 
have resulted from the hidro-sulphuret of ammonia, and nothing 
could now be detected in the solution, except what had pro- 
ceeded from the various re-agents employed. There was, how- 
ever, one other constituent of the stone, of whose existence the 
eye furnished decisive evidence, of which no account has hi- 
therto been given, namely, the-sulphur. As to the quantity of 
this, I can give only an estimate. Of the grounds of that 
estimate, together with the fruitless attempts which were made 
to collect the sulphur, I will speak presently, but, for the sake 
of concluding this head I will now add, that the sulphur was 
estimated at 1,. If this analysis be correct, then, the 100 grains 
which were examined, afforded, 

Silex, -- - - - 51,5 
Attractable brown oxid of iron, 38, 
Magnesia, ------- - 1 3, 
Oxid of nickel, - - 1,5 
Sulphur, -- - - - - - 1, 

105, 
The excess, instead of the usual loss, proceeds manifestly 

from the oxidizement of the iron, in a considerable, but un- 
known proportion. I must add, that the proportions of these 
ingredients vary in different parts of the stone, as is manifest to 
the eye, and will be immediately more fully evinced. In the 
analyses of others, should there be found some difference of 
proportion, it will not necessarily indicate a contradiction. The 
great point-of the similarity of the stones to those which have 
fallen in other countries, and which have been analysed by 
HIoward, Vauquelin, Klaproth, and Fourcroy, who have been 
my guides in this investigation, will now, in all probability, be 
considered as sufficiently established. Had the daily avocations 
of a course of public lectures, allowed the necessary time, I 
should have attempted something like a complete analysis of 
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each of the constituent parts of the stone. If circumstances 
permit, this may be still done, but in the mean time, a few ob- 
servations, perhaps of some utility, may be offered. 

II. Of the Pyrites. 
In the stones in our possession, very few masses of pyrites of 

any considerable size are to be found, and they are generally so 
friable, that it was only with great difficulty, and patience, that 
20 grains could be collected from 200 or 300 pieces. Their 
powder is blackish. I digested these 20 grains, tor 12 hours, 
in muriatic acid, somewhat diluted, hoping to separate the sul- 
phur, so as to collect it, as Mr. Howard had done. But in this 
I was disappointed. Only a very few minute portions of sul- 
phur appeared; they did not, as with Mr. Howard, float, but 
subsided among the earthy sediment, and only enough of them 
was collected to decide the existence of sulphur, by their burn- 
ing with the peculiar smell of that substance. During the so- 
lution, the smell of sulphureted hidrogen gas was emitted. 
As the stone, or, at least some parts of it, emits the smell of sul- 
phur, when heated, 1 attempted to procure the sulphur by sub- 
limation. A portion of the powdered stone was placed in a 
coated glass tube, the upper part of which was kept cold, while 
the coated part was ignited for an hour, but no sulphur was 
obtained. 

I caused the gas which arose from the solution of the metal- 
lic part of the stone, in the sulphuric and muriatic acids, to 
pass into a solution of caustic potash. Only a small portion of the 
gas was absorbed; the potash became slightly hidro-sulphureted, 
since it precipitated the acitat of lead, black, and deposited a 
little sulphur, upon the addition of sulphuric acid. As I had 
already robbed the specimens of almost every tangible mass of 
pyrites, and injured them considerably by the extraction, I was 
compelled to relinquish the idea of obtaining the exact propor- 
tion of the sulphur. Mr Howard, in the analysis of the stone 
of Benares, states the sulphur at 2 parts in 14 of pyrites, or 
about 15 per ct. If we may suppose these pyrites to be of the 
same composition (and their physical properties correspond with 
Count Bournon's description)we might deduce the proportion 
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of sulphur from the proportion of pyrites in the stoie; for, there 
is every reason to believe, that the sulphur exists in no other 
part of the stone, except the pyrites, and those masses which 
have proceeded from their decomposition. It is impossible, 
however, to separate the pyrites 4from the other parts of the 
stone, so as to estimate their proportion exactly, but, they evi- 
dently do not exceed one fifteenth of the whole stone. If 
therefore the sulphur be estimated at 1, it is probable the esti- 
mate will not be very erroneous. 

The muriatic solution of the pyrites had a greenish colour; 
ammonia threw down the iron in a black precipitate, becoming 
rapidly red, when exposed to the air. The filtered fluid gave 
no traces of magnesia, when examined with caustic potash, but 
hidro-sulphuret of ammonia, gave an abundant precipitate of 
nickel. Hence these pyrites are composed of iron, nickel, 
and sulphur. Having saved the precipitates, I hope still to ob- 
tain the proportions of the two former. 

III. The malleable Iron. 

When the stone is pulverized, the magnet takes up, usually, 
more than 40,-I have taken up even 50, but, once, only 23,. 
This is however, far from being all iron; there is much adher- 
ing earthy matter; some adhering pyrites, and, in short, all the 
principles of the stone adhere. A separate analysis of the at- 
tractable part gives us nothing different from the results already 
stated, except an increase in the proportion of metallic matter, 
and a diminution in that of the earthy principles. The malle- 
able iron contains nickel equally with that in the pyrites. On 
the other hand, a separate analysis of the unattractable part, 
presents no other diversity than a diminution of the metallic, 
and an increase of the earthy principles. I have separated a 
piece of malleable iron, so large, that by alternately heating 
and hammering, it was extended into a bar six tenths of an 
inch long, and one tenth thick :--another mass was hammered 
into a plate more than half an inch in diameter. The attracta- 
ble part of the stone dissolves rapidly in the strong acids; the 
muriatic and sulphuric, diluted, give abundance of hidrogen gas, 
partially sulphureted, and nitric acid gives copious fumes of 
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nitrous gas. In the same masses are found malleable iron, 
pyrites, and matter in an intermediate condition, intimately 
blended, and adhering to each other. 

IV. The irregular black masses. 

Some of these appear somewhat regular, like crystals of 
schorl, but, most of them are irregular. While examining 
them, I found, in some, appearances of pyrites, in a state of 
decomposition. This led to a suspicion, that these masses were 
merely pyrites, which, by the force of the heat, had been de- 
composed more or less completely. Accordingly, on separat- 
ing a good many portions of these bodies, some were found 
readily, others feebly, and others not at all attractable by the 
magnet. But, the latter, by being heated, for a few minutes 
with the blow pipe, became decidedly attractable. As a stand- 
ard of comparison, some golden coloured pyrites from Peru, 
were heated by the blow pipe, to expel the sulphur, and were 
made to pass through all the shades of colour, and degrees of 
magnetic attractability, corresponding with the various condi- 
tions of the black irregular masses. No doubt could now re- 
main that the conjecture concerning their nature was well 
founded. The glossy interior coating, mentioned in the mi- 
neralogical description, appeared to be of the same nature and 
to approach nearly to the condition of malleable iron. 

V. The Crust. 

The black external crust adheres so closely to the earthy 
matter within, that it is not easy to separate it. Indeed it ap- 
peared scarcely worth while to subject it to a separate analysis, 
since the blow pipe sufficiently indicates the difference between 
it, and the rest of the stone. For, on heating any small portion 
of the stone, with the most intense flame that a blow pipe can 
give, it becomes covered with a black crust, similar to that of 
the stone. The only point then in which the crust differs from 
the rest of the stone is, that it has been changed by strong ignition, 
having suffered a sort of vitrification, and its metallic parts a 
partial oxidizement; I say partial, for when detached it is at. 
tractable by the magnet, and the file discovers points of malle- 
able iron. 

342 



OF A METEORIC STONE. 

VI. The globular Bodies. 

These appear to be merely portions of the stone, embracing 
probably all its principles, which have been melted by intense 
heat, and being surrounded by solid matter, have become more 
or less globular, like the globules of metal which appear dis- 
persed through a flux in a crucible, after an operation with a 
very high degree of heat, upon a very refractory metal. The 
globular bodies in this stone, although not attractable by the 
magnet, readily become so by being heated with tlhe blow pipe. 
Is the iron in them too highly oxidized, to admit of attraction, 
and, are they partially reduced by ignition on charcoal? Fi- 
nally, is there not reason to conclude, that these meteoric stones, 
originally presented nothing distinguishable by the eye, except 
pyrites and the enveloping earthy matrix, that by the operation 
of heat, the irregular black masses have been produced, by a 
partial decomposition of the pyrites, that by a still more intense 
heat in certain parts, the pyrites have been altogether decom- 
posed, and malleable iron produced, that the crust is produced 
by a mere oxigenizement and vitrification, that the difference 
of colour in the earthy part, is owing to the unequal operation 
of heat, the pyrites being left, in some places, especially in the 
white spots, almost wholly undecomposed, and that the globu- 
lar bodies have been formed by a complete fusion of certain 
portions, by intense ingitiori? 

Yale College, January 14th, 1808. 

POSTSCRIPT. 

February 22, 1808. 

In Nicholson's Journal for October, 1806, (No. 61, p. 147,) 
is an abstract of a memoir, by A. Saugier, taken from the 5 8th 
volume of the Annals of Chemistry, in which the author as- 
serts the existence of a new principle in meteoric stones, viz. 
chrome. Before adverting to this subject it will be well to point 
out another assertion in M. Saugier's memoir, which appears 

y 
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to have been erroneously expressed. After remarking that all 
chemists who have examined meteoric stones, "have obtained 
similar results" he enumerates the principles which have been 
discovered in them, and says they are, ( silex, iron, manganese, 
sulphur, nickel, with a few accidental traces of lime and alu- 
mine." It seems plain that manganese has here been careless- 
ly written instead of magnesia, for, neither Mr. Howard, nor 
any of the able chemists who succeeded him in the examina- 
tion of meteoric stones, before M. Saugier, ever found manga- 
nese, but constantly niagniesia, and as magncsia is not mention- 
ed at all by this latter chemist, I think it plain, that mag- 
nesia is intended by him, where he writes manganese. 

Dismissing this for an inadvertency, we will therefore return 
to chrome. 

I have carefully repeated and somewhat varied and extend- 
ed the experiments of Saugier on the discovery of chrome in 
meteoric stones. 

1. A strong solution of caustic potash was boiled for an hour 
on a portion of the stone in powder, the fluid was filtered; it 
had a slightly yellowish colour. 

2. Nitric acid was added, somewhat in excess, in order that 
the potash might all be saturated. 

3. Nitrat of mercury, recently formed, without heat, was 
added, but there was no precipitate whatever; at this stage of 
the process, Saugier threw down a red, orange coloured preci- 
pitate, or cbromate of mercury, 

4. A small portion of the stone was now fused with pure 
potash, in a silver crucible, and maintained for some time in a 
red heat; every thing soluble was then taken up by water, the 
fluid was filtered, and had a green colour. 

5. Nitric acid was added, a little in excess, and then nitrat 
of mercury, as before, but no precipitate ensued, these experi- 
ments were several times repeated, and with the same success. 

6. Other portions of the fluid, resulting from the boiling of 
potash upon the stone, and from its fusion upon it, and subse- 
quent solution, were now mixed with the nitrat of mercury, 
without the previous addition of nitric acid. A copious yel- 
low precipitate was thrown down, this was heated to ignition 
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in a platinum crucible, the oxid of mercury was decomposed, 
and its elements expelled, and a small portion of a green oxid 
remained in the crucible. In several repetitions of the process 
this, invariably, occurred. I had been led to suspect that this 
was the oxid of nickel, because the alkaline solution, from 
which it had been obtained, gave a black precipitate, with the 
hidro-sulphuret of ammonia; accordingly, on fusing a portion 
of this oxid, with borax, under the blow-pipe, it produced a 
glass of a hyacinth red; the same fact took place with a por- 
tion of a substance, known to be the oxid of nickel, which was 
fused with borax, for the sake of comparison. On fusing a 
portion of the chromat of lead, or Siberian red lead ore, with 
borax, and afterwards with vitreous phosphoric acid, glasses of 
an emerald green colour were produced. 

Hence it was concluded, that the meteoric stones of Weston 
do not contain chrome, but that the green oxid obtained, was 
the oxid of nickel. 

No. LII. 

Observations of the Comet which appeared in September 1807, in 
the Island of Cuba, by J. J. de Ferrer. 

Read August 19th, 1808. 

Mean time at the The observed long. The observed lat. 
City of Havanna. of the Comet. of the Comet. 

h t 1, 0 f 0 Io 

1807. Octr. 1 6 54 50 220 21 12 18 46 03 N. 
18 6 54 42 234 36 58 37 41 11 

Novr. 3 6 56 05 251,41 25 51 13 00 
4 6 49 30 252 57 08 51 54 42 
7 6 44 20 257 02 22 53 54 18 

17 7 04 26 272 54 40 59 17 31 
18 6 27 36 274 37 42 59 42 37 
19 6 44 10 276 27 40 60 06 13 
25 6 59 07 287 53 57 61 56 32 

Decr. 1 7 26 00 299 55 31 62 51 30 

The longitudes and latitudes of the preceding table, have 
been deduced from angular distances observed of Arcturus, 
Vega, Altair, ,c, , and v in the Swan, with the circle of re- 
flection, described in page 265 of this volume. 

The observations from the 1st Octr. till the 7th Novr. were 
made in the city of Havanna, the others at the plantation of 
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